The role of vascular remodeling and inflammation in the pathogenesis of intracranial aneurysms.
While the mechanisms triggering pathogenesis of intracranial aneurysms have not been fully elucidated, different mechanisms have been proposed ranging from hemodynamic mechanisms to genetic predispositions. One mechanism that has been thoroughly explored is the physiological and pathological vascular remodeling that occurs in conjunction with inflammatory reactions resulting in the initiation and progression of these lesions. Both hemodynamic stimuli and vascular inflammation can trigger a series of biochemical reactions resulting in vascular smooth muscle cell apoptosis and migration causing thinned, dilated areas of the cerebral vasculature. In addition, an imbalance between extracellular matrix remodeling proteins, such as matrix metalloproteinases and their inhibitors, can result in accelerated degradation of the internal elastic lamina and the adventitial layers, further weakening the vessel. While these processes occur under normal physiological conditions, situations that alter their balance such as inflammation caused by cigarette smoking or cocaine usage or hypoxia induced under chronic hypertensive conditions can alter the delicate balance of these reactions potentiating pathological remodeling and aneurysm development. The present study represents a thorough literature review of the vascular remodeling and inflammatory components to aneurysmal pathogenesis.